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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix 
type liquid crystal display device which maintains the 
specified spacing between a first substrate and a second 
substrate and eliminates unequal display. 

SOLUTION: Color filters 13 of colored layers 13R, 13G. 
13B of red, green and blue are formed on a counter 
substrate 15 and spacers 14,. 14., 14_ varying in height 

are formed by using two colors among these colored 
layers 13R» 13G, 13B. Projections 33^. 33^. 33^ are 

formed to face these spacers 14^, 14^ by using 

semiconductor layers 25 of thin-film transistorsfTFT s) 32, 
etching protective layers 26. anr>orphous silicon layers 
27, semiconductor layer parts 25a corresponding to 
signal lines 31, etching protective layer parts 26a, 
anwrphous silicon layer parts 27a and signal line layer 
parts 31a dh a matrix array substrate 34. The total 
heights of the spacers 14^, 14^, 14^ and the projections 

33^, 33^ 33^ are equaled. The equal heights are thus 

obtd. with tx>th. A cell gap is made uniform and the 
display grade is improved. 
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(54) T^'T'-fy-r hy^';^sjKS^^iifi 



(57) ISiKiJ 

^13R , 13G , 13B <D*9— ^-f/P^flSSrffMI-Si: t 
tic, rixe>«fe®13R , 13G , 13B rop*,2feS:fflV^ 
Tiii^jiS^/iS^-i— !M4i , 14a , 143 Sr^fiK-rs, 
^-1— !M4» . 142 , 143 \cn\filLX-rhVi':^7U>f 
S«34{C, S!EJMh7V-:5;^^'320i|i^«:g25. :ii3'f-:^ 

/U7r;^v'y =<:^SSi527a . {t:§Tl|ga31a ^rfflV^T, 
^fi33. , 332 , 333 «rJFM1-5. tt^-Ti ^^—flA 
I , 142 , 143 *5<tO:§ge33, . 332 , 333 O-g-ffflSS 




1 

t . Strsa^ 1 <oS«t5 J; VfiiaM 2 ff>w&<0'}^*i < t fc 

St;i*jv^-C. 10 

± (C ;^ SriSS U T ;^-<— !^*J J; U:?^e «r*0 x-fc 
$ Sr*iiJeixJil?l51-il!$ t -fS r i: Sr^rtSt-TST^ 

[ff*^2l ;^-<-iM±, ^l<75S:E*3j;u:^2coS 
ffi<0'>/i< t t>-;^±{cj^fi£$ttfc3iFfelSr2feti±fi 

L, 3 1 ^-rix*»l2«£©T X ^ r?"-^ h y ^' 
S. 

[000 1] 
(0 00 2] 

*}v^-c. ii5i^*ffl'iJ7'^'7'-f7'-ehy^':^a<oa[Ss^i$ 40 
10 0 0 3] •tL-tr, r<07'i5'x-^7'-v h y ^'^SfSfa 

5. »|fi]S«±Ktt«|n|®fiit RGBro«fe@S: 
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[0 0 0 4] ^rUT. y-t L-C(±SigOt& 

[0005] 

[0 0 0 6] -tClT-, Ziih^ry Vy:^ h<^<g:Tfc5v 

[000 7] ■rf£t>h. m 8 {c^i-J: p im'^m 
S«El±li. iiJt®2«r0f^rafBT-JgfiEL/rHt>Ji3t 

<0#fe^3B-£rEIS:L.-C;*7-7-f/i'^'3SrffM-r?)o * 
fc. riie«feS3R, 3G. 3BSr?&fi£-r58S{l. ig3tS2 
±(ca<^o;^'<-f-4. , 42 , 4 3 %:WyfS.-r^o *i 

*5, ;^'<— y-4i ttRm-r5#ao«fee3R*jj:o!Wfe 

fe®itfeS3R*sio:»feo«feS3GJc»;£: LT^feo;^ 

'<-• y-4 3 l4B!^g^t5^fe<D«fe^3C*3j;0:#feC0^fe 

®3BlcJtJJ? L-CS^fe<o;^-~:-^-y-gi54Gt5 J; t/Wfe©;?.^- 
[0008] 5^fe<D*fe^3R. *^feW3iffe®36*3 

fiK^ti-Cv^Sfcft, ;^'<-f-4x , 4a , 43 ll-tix^ 
[0 0 0 9] *:BM»±. ±gFo^S-^l-Mi5*^'i^^ixfct><^ 

•c. mi©Sffi*jJ:vm2©ssorapis«r->t»cu-c« 

[00 10] 

[BlUSSrllfft-t-Sfc*^^®] *35e^li, SftOft^iK 

fcmi<oS«i. rro^ioSffii;:J*i6]L-CfiS:»te>H*t 
ism 2 o£fiO'>/j: < 1 1> -*-±{cjg^ $ ixfciii $ roS 

:/Thy^'^SiKfi«^*?B»w*Jv^-C. ^fS;^-:— y-w 
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[0011] 

1 0 0 1 2 1 la 1 Jc^l-J: p Jc, f6»ttSWS«ii±»c 
aitp:i. 0/2micig3t^i2;4W hy^';^4^(cffM$ix^ 

Oi&fegI3G *5j;t»!|KJP;2. 0 II m®WfeO«ffegl3B 
^rix-e*t?g^ $ it-C * 7 - 7 /u^f 13 SrJgfig bT v > 

(0 0 131 ifc^ #fe0^fegI3R Ora<0ig3tll2± 

3t^l2±lC{iy^-<— tM43 *5jg^$ixrt>5. ^LT. 
■?:ix-?-'ix<0^'<— f-14, , Ha , 143 J±x J£E^5 1 5 ^ 
mX15u m<OjE:^mi)iX\ ;^'<— !H4i ItlKJ? 1 . 5 
Aim<03^fe<0«felgi513Ra*Jj;U:i^Ji:2. 0 mOfffe . 
Oi|ffeSgB13BalCj:»)Ji^fig$ixTiiS§*5 3. 5 mT', 
;^^_H^14^ JiKlf 1.5/1 m<^5^feO«fe^gi513Ra±> 
J: t^IIilC 1.8k m(DM^&<0it&;iSllI3Ga(C J: 9 $ 
ixTi^$*5 3. 3timX\ iM43 J±KJP 1 . 8*1 

mOM^fe<D^fi.@gi513GaioJ:U!S^2. 0 /« nKOWfeW : 
3tfeeSi513Balc:J;»)?^^StLrS5$*S3. Sitm-Cfc 
5. /jrJi. v>-fJxwi&^(cfc, >^'<— !M4i . 14^ , 14 
3 l±. ^^lcfgS*4-;i*v^ii3t@i2±jr?gjs!c;^?lxTv^ 

(0 0 141 -tUT, Zixb<0»S{znOfj:if<om^ 
mty\^>ifViM\.X. S20S)ET-fc5»|BlS«l5€r 

[0 0 151 SSitlcl^U-Cli, ite^ttS?^S«ll 
l^ffl. 0/im<Ojg3tSl2SrJg^-f5. 

[0 0 161 mz. ^^<Dm.^^i^%i^^t^m9Vfmit 

^T^^III^? 1.5// m055^fero^fe@13R *J J; V;^'<— ^^ 
14., 142 0«fegSl513Ra?Sr?^^1-5. mi^<OT.Ui:¥k 

— !M4a , 143 <03|PfeSgU13Ga, *5J;U:, IgJ? 1 . 8// 
m<OWfe<05tfe@l3B *JJ:0!;^'<— !H4. , 143 <03tfe 

4, , 14^ , 143 <r>^^ti^mfii>. 5 
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ioo 1 71 ^:C0«, ;^/-«s'^&ICT I TO^lSaitT 
loo 1 81 it, iaiiiJ:u:|12ic^f ite^ 

^4swsfi2l±^c, ^-hmmzirmmL. roy-h 

miS22(C{±r<oy- H;1i22t-i^li3taEll23*sm$ 
ix, r<Dy-hm«K2±fcl4^^-hJ6giK®24*Jj;u:T 

^/i'7T;^->y (a-si) <r>^mt^M25iimmm 

<0±:^(CI±, aii/5^V^(ftgi®26;45Ji?fi£$n. i^^f*:^ 
25(0±9J<03iy^Vi^»a6®26<OP5ffillCI±n* -a-S 

i<oT*/u7r;^v'y 3>'S27/45ji5fie$jx-cv'>?). 

IC, ite^ffig?g$«21±|w{±, y-Kmffi22Pp1(C{2:gL 
5. *fc, 3i5'^>'^^{ftgi®26<0-«gfflJrof*yi'7r:^ 

= >m27±.iammn.m2sizmfs.m:i^m$iix v 

-;^mffi29;45J^fi£$n. =ts'5=-V^^{SS®26<?5ft!lSgffi!lW 
T^/u^ r ^ i^y =» ^'I27±i;::ii K u^C i^%Miatm^ 
r<0 Ki"f >t8ffi30{::iiro Ku-C >'mffi30t- 
fl^<^ftf-i^31*5jtSi»23I::ii:XL-CJI^fi£$ix, jiSi^23 
JSimt f-i^310€-2{S;SlC;^'l' S'^V^^^^t LTOf- 

(0 0 191 $e>lC, jtSill23±lc;^'<-f-14. , 1 
42 , 143 (C:*tlp] Ul^ai(CjS®*5 1 5 1/ mX 1 5 mO 
jE*ffJ4^0^e33i , 332 . 333 tf^l^^^iXX\^i>, i 
LT. iiSS3. 5 II mO;^'<— y-14, <::*tlRli-535e33 
. liy-;^mffi29t5j;u:KW"<>'mffi30«r?l^fie-r'5Kff 
5 0 0 0:t>if7.hti-J>.(r>{t^m.mUZ\s. lwTff^fiE$ 
>t. S$3. 3 mOX^— 1M42 (c:*t(R)1-55§S332 
liKff 1 0 0 0 h u-M.ff3^^mW5z. , ^ 
JI 1 0 0 0:!ir'yif7. ho-J^nr^ejuyr ^-yi) ^'^M 
mia iaXxj^s 0 0 0:i-yir;^ \'0--M.<otm-t^mmi 

$3. 8 /* mO;^'<— iH43 JC*t[6l-t-53§ie333 l±Kff 
2 0 0 0:t><^:^ y-o-M.(r>s.'^^>^r^^^^26a X 

1H4. <ClgJ¥5 0 0 0;i->:/;^ hn-A©^g33i 
|6jLT-§-?fS5$4. 0/tmlC<e9, ^$3. 3/<mO;^ 
'<-f-142 (ClKJf 7 0 0 03hy^^X hn-A(0?§g332 
;45*tl6lL-C-g-gtfS$4. O/imlw/iO, ii5$3. 8 /i m 
<?3;^'<— tM43 »wilff2 0 0 0;*-:^^^;^ hx3—M.(D^I& 
333 :J5*H6JL-C^tfil!$4. OumiCttf). V^Tixt^ 

Ha roil5$;J5^/j:5fcfe, 55633. , 332 , 333<Oii5$ 

[0020] -tUT, Zilb{zxmi<omWitLX<0-7 

[0 0 2 1 1 tit. KiiJcKfctt, hm«i22, y 
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[0 0 2 21 :i(Ot^. ^e33i K L^-r >mS30;ii5g 
633:^ Jl^^«^^25i:^t{C4i^«cgSiS25a T^/U 
27a Sr. <t^iSl31t t ttcffi-g-ig^gasia SrHK&Jf^^i- 

[0 0 2 31 ^^0&> El^fiiSr^^Lfcm^b'V^iiia 
LT. •^hyi5^;^TU>fSK34S:?F^^LTl>-5o 
10 0 2 4] 4^, >tt|S]£Kl5i5j;tJ5-ehy^>^T W 

iryUSSi wOjKB^-t>^W35lCfK^36 (Z L I - 5 0 8 
0. E. Merck ttS) SrttAL. m&Z6(Omm d 5 . 

[0 0 2 51 ^LT. :iOT^x^y-e hy :J^;?^M?Kb^b 
S^3?gB37SrlKI&Ufci:;i6. ^^-^-i^Mi , 14:^ . 14 
3 (Of^^mt.-^ hV^^T t-^S3K34±(D3^g33i , 33 

^iip-t)-^ h y ^;^T ^-rSS344i5<):u^^tlp]£ffii5<^gE^ 
14. , 142 , 143 i:m^^fzZL t{z^y)m^'> hy^ hx 

h^<0^ti>h^/iyXh^f)K ^&mi2R , 13G . 13B (D 

[0 0 2 61 JJ:<-. ffioHiSojK^oTiJ'x^y-^ by 
5o 

[00271 wOEajc^-rT^-r-f >^-7hy^;^SfR 

B^8^:^^gl±. lli*5J:U?Il2(c^1-T^-r^:/-e hy 

i^^wiei^u^TT^mm^^^^x. :^^-iM4i [mm^o, 
8 m(o^f^(o^^mun^isx.xmM i. i $l mow 

fe<0^feSSBl3Ba{cJ:»PJg^Si^■C^S$3&U. 9/xm 
T% ;^^-lM42 (ligifO. 8 // m<D5Sfe<7)*«fe^ai3 
Rat5<tl/]^/?:0. 9 M m(7:)i^fe<7)$fe@g513Ga(C<t 
^*ixTil!^c;&5l. 7 MmT\ :^^-iM43 ttKIi:0. 
9 /2m0^feO«rfe^a513Ca:fo*J:U51gff l. 1 m(DW 
-&C0*fe@SiS13Ba{;iJ;<9m$axTigS*S2. 0/im-e 

[0 0 2 8] -tUT. 9 M mC0;^x-iM4i 

S^j^i-5^fi33x 0 0 0;*-^^^/^^ hn— .6.<7?i}£ 

2S«cea525a ioJ:UJfiI/?2 0 0 0:t>'^;^ hn~A<Oai 
y^^^^mm^Qa (w^tfagffa O O 0:^:^^x hn 

"Ts^essa (iigjiis 0 0 0 2}-v^^ ho^M.(om^^^^ 
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iai31a xm^^tl. m^2. O uLm<0:^^—fH^ ;c 
>t*I«l-r-5l5fi333 fiKlfl 0 0 O:*-^^::^ hn-AOifi 

9 /i m(7);^-<— 1M4i IClIifS 0 0 0;f>:/;^ ho— A 
;':<^3?fi33» tmfi]LX^nm^2. 2um{Zfj:^. 

1. 7Mm<7);^^— iM42 tcKl?5 0 0 0:^V^7^ hp 
-^<7)^fi332 ;6?»ffi]L-C'g^tfK$2: 2//mlC/J^9, 
i^$2. 0 /zmO;^-<-1M43 0 0 0:t>i/;^ 

hn-AO^jg333 ;&WrS3LT^ItSS2. I timizfj: 

[00 2 9] -^UT. wOia3(c^i-r^x-Y:/^ hy 

jJ^;^S?SB^BS/i^$?g37^f2ij[iLyiii: gtlJiE©4&^i: 
[0 0 3 0] roS^;^-<-^lM4t i:^E33, <0 

[0 0 3 1] ifc, K^^-7X-<';/:5' (TN) 

L<«iO. 3Mm?^SI. ^ L<<iO. 2tim).:X 

14i . Ha , Ha i5^g33i, 332 , 33a O^g+S^^ 

[0 0 3 2] r<0j:5<C. ^e33i . 332 . 333 Srfif^ 

4i , 142 . Ha <om^i^tt^cx^mm^i:i^^-r^z, 
t:^^-'^mxh^o 

30 [0 0 3 3] *fc. ffiOHJScO^fSc^T^x^:/-^ hy 

[0034] C(0ia4«;i^-rri77^-f 7^-7 hy 
S^^SIfiW. 0 1 *5 J: 1/0 2. (c^i-r ^ x y-e h y- 

T^y-hSJCU -^tLT. iSS3. 5 M mO;^-<-lM4 
I (C*tffi]-r-5^e33i llII/?5 0 0 0:^>'i/;^hn-A 
(OfB'^l^mU^la \ZXmj&^tl. M^3. 3 /X mO;^'< 
-iM42 (C*ff£3l-5?!|g332 (imif:2 0 0 O^^i/::^ h 
40 a-AO*^^«:lS525a :^J:t/5 0 0 O^irZ^^T. ha- 
-t.Ofi-^iRSSS31a <0^ttieip:7 0 0 0:^1^^:^ hn- 

5^e33a ^l!Iii:2 0 0 0:?^>^/;^ 
r;^->y =>S^3527a T*ffM^ixTV^5o Ufc*>oT. 
Bi$3. 5//m<^;^^-iM4i lcKJ?:5 0 0 0;*-v^;^ 
hP-AO^e33i ;&?»|S]UT^tfil5$4. 0Mm(C<c 

if 7. V XI '-ix0^g332 t'^n^ X^X-^im $ 4 . 0 /i m 
tr/j^t), ii5S3. 8/xm<D;J^'<— y-Ha lCRIi[20 00 
50 hD"-AO^je333 ;65»Jfi]LT'&tfSS4. 0 
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[003 51 iLX. Z<r>m4lC7jii-T^7-^y-^ 

[0 036] tits Z(Dii^iC7f.hM,V-hmkZ.(Stbir 

1003 7] $e>lC. fi&OHjSSoJKlgOT^'T^-f:/^ h 

10 0 3 81 wtOHSlC^-TT^xwT'-^hy ^'^^Mffi 

^':^MfKB^B^^SIEJ-*iv>T. ;^'<— 9-14. , 14^ , 14 
3 fiJSE?: 1 5 MmX 1 5 m m<0IE:*^Ji5t^(:: tfcS* 
T% ^e33i , 332 , 333 <0j£B4r 25/£mX25//m 

(003 91 UT. h y S«34i:»t6lS 

«l5i<o^t>■fri*i^>!)5;»c#^^^^^^t, 55^35^33. . 
33a . 33= t:^^—^lA, , Ma . 143 t<0-ftHCXi 

:^^—^i4i . 14= . 14, <omt<r>ffb'o^i!iitt^^t.tb 

10 0 4 0] $fc$e>tc:. te(0|iiiS©ffj«i<7)T^'f^^!/ 

1004 1] roiaeic^-rr^-T^.-fy-^ hy 
S^^$?E(±. llli±J<to:|12ic:;^-rT^'x^:/-v 
^':^S!ffiH^BS^^gg^c*^v^-c, !M4i , 14^ , 14 
3 liJ£S«rl 5 «imX 1 5 »£m<0iE*Jg4^»J:bfe** 
T\ ^S33. , 332 , 333 <Oj£B* 1 Q ;t mX i 0 m 

[0 0 4 2] ^LT. ?§jg33i , 33^ . 333 (O-^^ XX- 

4i , Hz . 143•,i:©-g■^p•^i:-rl^!^5±l^fc^^JCt>«^ 

tfe>^±«^L/J^v^. !M4i , 14.^ , 143 ic 

it'<-^ by ^;^7'U"i'StS34±05lg33. . 332 . 333 
O < - > - > ^^«g*s ili < * $ O If e> o # J; 5 
;^^-lM4t . 142 , 143 o^g<otfe>ot't)/J^v^fc 
A. Ii!5(c^1-T^'r-i'7'-=5'hy^;^SjKS«^3gtt37 

[0 0 4 31 -tL-cifc. «10|llgW3gfi8<r)T^x-<:/ 

[0 0 4 4] w<0|a7{c:^1-T:J'7^w7'-r hy JJ'^^SjK 

35AimX35/i m<DjE:^M^. T^eA^^r ^ •> y => > 
@gI527a OJSESr 25MmX25;i mOiE:^Ji^4^, ff-^ 
i^€§|S31a <0)£S^ 15/tmX15/i m(OIE#^4it(C 
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[0045] ^-LT. ZOloiZ^mZ:. ^ffMLTia 

#v^ii-g-ic;t(Lp>tL5?gg332 nmm<om^^0nt±\:,/£ 

[00461 ±S2llte©?gt6-C-|i. •7/^f'=¥•v ixT'fifit 

—9-nm^iii-i^tfib^\>^^X'hiui. mmzmm 

10 ;^TU"i'Sffi±(D55eogS-C"r syt^jxTu-fStg^ 

[0047]. 

r (OJtil:: Lfcii5 ^ <D55e±{i:x-t— ^^$rsS:g LT :^'<- 
5t><ot?. ;i^'<— !^<0il5$»c*tJffi:u-cjgiroSfiic^e 
(S^Di^$t-r5rt(cJ:<3. mi«Sffii3<};t5m2<0 

[l2E<o^*<Cl!i«l . 

m 1 1 *%?goT^'x^y-7 h y ^;^sffifi«*s?a 

[02] hy^';*rWS«Sr*1-JPBS^*) 

[US] m±.Ti'7'^y-7\'D :^§m&^^m&o^ 

[04] m±ri'7'^:/-^h'ji':^mm&»mmm<ot. 
t:.it<Dm&oBmi:^-r«immx'hi>, 
im 5 1 m±r x ^ h y ^ 

[06] l^±7'^7^^7'-^|.y^;^Sjffi,«^3gBwi 

[0 7 1 m±T i^y-^y-^hVi' ^®ifffB^^S?ll©-t 

[081 ?J§3l5^<OT^x^V-r hy ^;*Mj8tfi«^3$e 
40 ©*tlSlS««r^1-2PSp0-C**)S. 

[^f-osiegi 

14, , 142 , 14, 

15 S2<DS«iL-C«»|6jSffi 

32 ^^'f s'f'Vi^Sg^t fCroSlfKhvVv?;^^ 

33. , 332 , 333 3§ie 

34 mi<^mwLtLx<o-rh'jif:^7i^^&m 

37 7^'v^-f:/^hy^;^S«?S^^S^g 
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